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SUMMARY

The program started on August 1, 1983 and ended on February 29, 1988. This
program is a part of the effort towards finding effective methods of decon-
tamination.

The program was focused on studying the interaction of various solids with
warfare chemical agents or simulants thereof. The study was performed on
liquid-solid and gas-solid interfaces. The program was divided into three
areas of study:

1. Investigation of the electrochemistry of the agents or
simulants to determine if they are susceptible to oxida-
tion and reduction reactions.

2. Studies of the photoelectrochemical degradation of the
simulants by semiconductors in solution.

3. Evaluation of the gas-solid reactions on surfaces that
are potentially active in decontamination.

Our findings can be summarized as follows:

@ Particulate oxide semiconductors, appropriately pre-
treated, can accelerate the decomposition of aqueous
cyanide ions under fllumination. This fact was demon-
strated for platinized titanium dioxide.

¢ The removal of diisopropyl fluorophosphate is accelerated
by 1llumination of slurries containing n-type semiconduc-
tors, such as titanium dioxide or zinc oxide. The 11lu-
mination must be performed with photons that have energy
larger than the bandgap of the oxide (>3 eV).

o Our studies showed that phosphorus-containing organic

compounds with the general formula ROP(0)X1Xo (with X; 2 For

= RO-, C1-, H-,or H3C-) are electrochem1ca%ly stable, ' : |

even in solvents al?owing for large potential windows, CRA&I o

such as acetonitrile, and dimethylformamide. TAB 0
' ed a

e Zinc oxide and titanium dioxide adsorb dimethyl methyl- R

phosphonate (DHMMP) in a dissociative form if heated or

irradiated with 1ight whose photons have energy larger

than the bandgap of the oxide. hgn,

.
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e We have shown that the nature of adsorption on DMMP on
various oxides correlates very well with thermodynamical
properties of the oxides, such as the heat of formation
of the metal-oxygen bond of the oxide, or its isoelectric
point. The experiments were performed in the series:
aluminum oxide, magnesium oxide, titanium oxide, tung-
sten oxide, and zinc oxide.

Our study indicates that non-catalytic electrochemical treatment of solutions
contaminated with organophosphorous compounds is not effective. Our results
also indicate that organophosphorous compounds are effectively adsorbed on
oxide surfaces. The main body of future work along this path should therefore
be directed towards finding better catalysts for decomposition of the adsor-
bates, as well as for desurption of the products. We made some progress in
this direction and our results suggest that catalysis might be favored on the
surface of titanium dioxide and tungsten oxide.
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